1. INTRODUCTION 
Combinatorial
properties of vector spaces over finite fields have been extensively investigated (see Goldman and Rota [ 1, 21, Knuth [3], Milne [4] , Calabi and Wilf [S], etc.) . In this paper we will obtain a number of results by a unified method. The method, as used in [5] , is the observation that the canonical invariant of a vector subspace over a finite field is a matrix over the field, in reduced row echelon form (rref), whose rows span the subspace. If two such matrices differ in even a single entry then they represent different vector subspaces.
Combinatorially this means that to count subspaces we just count matrices in rref. Here are the results we obtain in this way:
(a) a "one-line" pictorial proof of an elegant description, due to Polya [6], of the coefficients of the Gaussian polynomials in terms of areas of certain lattice walks (Section 2, below).
(b) a bijective proof of a three term recurrence relation satisfied by the "Galois coefficients" that was found by Goldman and Rota [ 1 ] by formal methods.
(c) an evaluation of the alternating sum of the Gaussian coefficients. First recall that a k x n matrix over a field of q elements is in rref if in each row i = 1 ,..., k the first nonzero entry is a 1, the index of the column in which the 1 occurs ("pivotal column") strictly increases with i, and the k pivotal columns are, in order, the columns of the k x k identity matrix.
